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full statement on page 3

“The Indian nuclear power programme lays strong emphasis on safe and reliable 
operation of its power plants, reduction of gestation period of new projects and 
capacity addition.  During the year, the nuclear power sector has achieved over 

322 reactor years of safe operation.”

Address by Dr. Srikumar Banerjee, Chairman Atomic Energy Commission & Leader of the Indian delegation at International 
thAtomic Energy Agency 54  General Conference, Vienna, 22 September 2010

Dr. S. Banerjee, Chairman Atomic Energy Commission & Leader of the Indian Delegation



Late Dr. Homi N. Sethna
24th August 1923 - 5th September 2010

Dr. Homi N. Sethna, former Chairman, Atomic Energy Commission and  Secretary, 

Department of Atomic Energy, Government of India, left for his heavenly abode on September 05, 2010.

Dr. Homi N. Sethna was an eminent chemical engineer, who made vital contributions to nuclear 

materials development and production over the entire nuclear fuel cycle.

After obtaining his B.Sc (Tech.) degree from the University Department of Chemical Technology, 

Bombay University in 1944, Dr. Sethna proceeded to the University of Michigan in Ann Arbor, USA, to qualify 

for the Masters degree in 1946. After serving for some time with the Imperial Chemical Industries in the 

United Kingdom, he returned to India in 1949 and joined the Atomic Energy Commission. His first 

assignment was the construction of a plant for the extraction of rare earths from monazite at Alwaye, Kerala 

(1952), followed by a plant for producing pure thorium nitrate at Trombay (1955). The commissioning of the 

Uranium Metal Plant (1959) and Plutonium Plant (1964) at Trombay and Jaduguda Uranium Mill (1966) 

were very creditable achievements that followed in quick succession. All these were first of its kind in the 

country.

Dr. Sethna was Director of the Bhabha Atomic Research Centre during 1966-1972, when the plan for 

the construction of India’s largest research reactor, Dhruva was conceived.

During his tenure as Chairman, AEC (1972-83), the Peaceful Nuclear Experiment (PNE) at Pokhran 

was successfully carried out on May 18, 1974, in the Rajasthan desert. This resulted in isolation of India 

from the rest of the world in the field of nuclear science and technology. Dr. Sethna steered the country’s 

atomic energy programme through the difficult period of late 70s to early 80s. It is during his time that the 

indigenisation of PHWR technology was successfully carried out by the Department of Atomic Energy. He 

had a remarkable grasp of details across a wide range of technology.

Dr. Sethna is survived by his son, Rustam and daughter Meher Dadabhoy, Dr. Sethna will always be 

remembered in the DAE family as an excellent engineer able leader and great visionary.

former
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Mr. President, orextending the life of their ageing plants.  

It  gives me great pleasure to On the bas is  of  conservat ive  

congratulate you on your election as the projections, global nuclear power generation 

President of the 54th General Conference. is expected to reach about 500 GWe by 2030. 

Under your able leadership and with support For large scale deployment of nuclear power 

from the Agency's Secretariat, we are certain generation, it is essential to develop 

that the current General Conference will be technological solutions as well as institutional 

able to accomplish all the tasks before it. approaches to address issues of economics, 

safety, environment, waste management, 
This is the first General Conference infrastructure, proliferation resistance and 

after H.E. Mr. Yukiya Amano has taken over as sustainability. IAEA's activities are significantly 
Director General of the International Atomic contributing to addressing these issues.
Energy Agency (IAEA).  I take this opportunity 

to convey our deep appreciation of his INPRO is one such high impact 

leadership of the Agency at a time when the programme associated with future generation 

world is looking towards nuclear energy with reactors and their fuel cycles. India strongly 

great expectations. feels that INPRO activities should become an 

integral part of the IAEA regular programme, 
I welcome the entry of the Kingdom of and therefore, needs to be fully supported 

Swaziland to the Membership of the IAEA. I through the Agency's regular budget. I am 
take this opportunity to congratulate the happy to reiterate that India will continue to 
Kingdom of Swaziland on this occasion of its support this programme.  
joining the IAEA family. 

The global nuclear renaissance has 
Mr. President, been, to a large extent, the result of major 

investments made by industry over the 
L i m i t e d  fo s s i l  f u e l  r e s e r v e s ,  

decades to enhance the safety aspects of 
environmental concerns and economic 

nuclear energy.  Recently the Indian 
reasons have led to a resurgence in global 

Parliament has passed the Civil Liability for 
interest in nuclear energy. Several countries 

Nuclear Damage Bill, 2010 after extensive 
are in various stages of taking decisions on 

debate. This legislation will go a long way in 
setting up their first nuclear power plants. 

increasing public confidence and in creating a 
Other countries are engaged in expanding 

predictable environment in which leading 
their existing nuclear power programmes 

vendors can participate in India's nuclear 

Statement by Dr. S. Banerjee,
Chairman Atomic Energy Commission & Leader 

of the Indian delegation at International Atomic Energy Agency
th54  General Conference, Vienna, 22 September 2010
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programme. We are happy to note that the gestation period of new projects and capacity 

International Nuclear Radiological Event Scale addition.  During the year the nuclear power 

(INES) is celebrating its 20th anniversary this sector has achieved over 322 reactor years of 

year. INES is a very useful tool for safe operation.

communication of safety significance of 
The total installed nuclear power different nuclear and radiological events to the 

capacity in the country is now 4560 MWe. The general public in a consistent and simple 
total number of operating reactors is 19 manner. India has adopted INES, right from its 
including the two new 220 MWe units at inception and has participated very actively in 
Rajasthan that were connected to the grid in its evolution. 
the last year.  En-masse replacement of 

Mr. President, coolant channels and feeders were completed 

in  PHWRs at  Kakarpar and Narora.   
Nuclear power is important for a Construction of the KAIGA – 4 PHWR has been 

country like India where availability of completed and the unit is ready for fuel 
electricity will act as an instrument of inclusive loading. Three of our reactors have registered 
economic growth.   A recent study has uninterrupted runs of more than 400 days. 
estimated that nuclear power must contribute 

about half of the Indian electricity generation Construction of two 1,000 MWe light 

capacity so as to nearly eliminate the water reactors at Kudankulam in cooperation 

dependence of our country on import of with the Russian Federation, is nearing 

energy resources while achieving a developed completion.  Work on two indigenous 700 

status. MWe units each at Rawatbhata, Rajasthan and 

Kakrapar, Gujarat has started and the first pour 
We remain committed to the 3-stage of concrete is planned later this year.   

nuclear programme formulated under the 

visionary leadership of Dr. Homi Bhabha, The 500 MWe Prototype Fast Breeder 

founder of India's nuclear programme.  India Reactor (PFBR) is at an advanced stage of 

attaches a high priority for adopting a closed construction.  The spent mixed carbide fuel 

fuel cycle and Thorium utilization on account from the Fast Breeder Test Reactor (FBTR) with 

of relatively limited domestic Uranium a burn-up of 155 GWd/t was reprocessed in the 

reserves while having large Thorium deposits. Compact Reprocessing facility for Advanced 

Water cooled reactors, fast breeder reactors fuels in Lead cells (CORAL). Thereafter, the 

and thorium based power generation remain fissile material was re-fabricated as fuel and 

the key elements of our sustainable nuclear loaded back into the reactor, thus 'closing' the 

programme. fast reactor fuel cycle. 

The Indian nuclear power programme Based on the already established 

lays strong emphasis on safe and reliable indigenous technology, India is expanding its 

operation of its power plants, reduction of uranium enrichment capacity which will meet 



a part of the requirements of light water estimated. In this context, I would like to 

reactors.  Setting up adequate reprocessing inform that India is pursuing aggressively 

capability has been an important element of uranium prospecting using modern geo-

our closed fuel cycle based programme. physical techniques, some of which have been 

Recently, India has commenced engineering indigenously developed. India is also 

activities for setting up of an Integrated interested in joining with international 

Nuclear Recycle Plant with facilities for both partners in developing uranium mining 

reprocessing of spent fuel and waste opportunities abroad.

management.
Indian PHWRs offer a basket of options 

In-principle approval has been for countries that are looking for cost 

accorded for energy parks at five coastal sites.  competitive and proven technologies in the 

Each park will be populated with a number of small and medium size reactors. Therefore 

water cooled reactors to be constructed today Nuclear Power Corporation of India is 

through international cooperation. Thus India ready to offer Indian PHWRs of 220 MWe or 

is poised to expand its installed nuclear power 540 MWe capacity for export. Indian industry is 

capacity to about 60 GWe by 2032. not only poised to play a bigger contribution to 

International cooperation will not only provide India's own nuclear programme but also is on 

an additionality to our own programme in the way to becoming a competitive supplier in 

meeting immediate requirements but also fill the global market with regard to special steels, 

up the energy deficit in the coming decades large size forgings, control instruments, 

through the operation of the closed fuel cycle. software, other nuclear components and 

services.

Mr. President, It is important for me to mention to you 

that our country is in the process of setting up 
India is self-sufficient with regard to 

the Global Centre for Nuclear Energy 
heavy water, zirconium alloy components and 

Partnership which will provide a forum for joint 
other related materials and supplies for 

work with our international partners in areas 
PHWRs. A new zirconium complex has been 

of topical interest.
commissioned for production of reactor grade 

zirconium sponge.  The Nuclear Fuel Complex Mr. President,
at Hyderabad manufactures fuel assemblies of 

Non-power applications of nuclear different types of reactors, viz. PHWRs, boiling 
energy, particularly in the areas of health care, water reactors and fast breeder reactor.  India 
agriculture and water-desalination and has wide-ranging capabilities in uranium 
purification are rapidly expanding globally.  mining and mineral processing facilities. The 

Uranium deposit at Tumallapalle, where a new 
We are happy that the theme of the 

mine is recently opened, has a promise to yield 
Scientific Forum of this General Conference is 

about three times of what was originally 
related to cancer and its mitigation.  The 
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application of nuclear techniques has an using nuclear techniques to 39. 

important role in both the detection and 
Mr. President,treatment of cancer. The Tata Memorial Centre 

at Mumbai which has a leading position in 
India's nuclear programme attaches 

cancer treatment and research, conducts 
importance to R&D work and some recent 

several training programmes in collaboration 
achievements are as follows: 

with the IAEA - RCA for various countries in the 

Asia Pacific region. A national cancer grid is = Installation of Indian Real Time Online 

being set up by connecting several hospitals Decision Support (IRODOS) system at Narora 

with the Tata Memorial Centre. In addition, Atomic Power Station for providing guidance 

about 30 webcasts on continuing medical to the emergency managers for making quick 

education are relayed every year. decisions based on projected impact of 

accidental releases from the plant.
The IAEA's Programme on Action for 

Cancer Therapy (PACT) enables the channeling = The synchrotron radiation source at 

of the resources and expertise to the needy Indore is now fully functional and several 

and developing countries. An indigenously beam-lines have been set up for experiments.  

developed BHABHATRON Teletherapy unit 
= India's first industrial scale production donated by India to Vietnam under the PACT 
facility for enriched boron based on exchange has been inaugurated in April this year. As part 
distillation has been commissioned at Talcher of our continuing support to this programme, I 
and a similar facility based on ion exchange am happy to announce that India has taken the 
chromatography is  commissioned at decision to donate two Bhabhatron 
Manuguru.Teletherapy machines, including one to Sri 

Lanka. 

Mr. President,
Our hybrid Nuclear Desalination 

Demonstration Plant (NDDP) at Kalpakkam, While we reap the benefits today of the 
based on multistage flash evaporation and nuclear technology developed several decades 
reverse osmosis processes, producing 6.3 ago, there is an urgent need to give a renewed 
million litres per day, is one of the largest such thrust to take nuclear technology to greater 
units in the world. heights for spreading its benefits to the entire 

humanity. In order to satisfy the growing 
India continues to use nuclear science 

energy needs of the world while caring for the 
to achieve higher agricultural productivity. This 

environment, the Agency will need to further 
year two new mutant lentil varieties (“Pairy 

enhance its efforts towards new innovations 
mung” and “Trombay Jawahar Tur”) were 

and appropriate technology solutions.
notified for commercial cultivation, taking the 

total number of mutant crop varieties Thank you.
developed by Bhabha Atomic Research (BARC), 
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Bhabha And His Dream Patrick Blackett, he wrote,  “I would certainly 

do whatever I could if I were in England but in 
No history of Atomic Energy in India can 

India this is unfortunately not possible as the 
be written without not only just a mention but 

attitude of the Government is as die-hard as 
tribute to two great persons. One is Bhabha - 

ever. The mis-rule would astonish you. I look 
an excellent physicist, a  passionate dreamer, a 

forward to being able to return to England.” 
charismatic individual, a great organiser and a 

Even his other correspondences in 1940-41 
wonderful creator. The other is Pandit 

show that he was seriously planning to return 
Jawarharlal Nehru,  the first Prime Minister of 

to England once the war ended. But, then 
the Independent India  a great  visionary and 

destiny had something else in store for him and 
truly the architect of post independence India. 

for the country. Somewhere during 1943-44, 
It was a sheer destiny (of India) that a young, 

Bhabha started realizing that he ought to do 
bright and already world renowned physicist, 

something creative in India rather than 
Bhabha on a vacation to India in 1939 got 

returning to England after the war. By then, he 
stranded here because of the World WarII . He 

was already well known in the elite scientific 
joined as reader in theoretical physics at the 

community of India. In a letter to J.R.D. Tata 
Indian Institute of Science, Bangalore. During 

written on August 19, 1943 he probably made 
this period, he wrote an essay that won him the 

his first approach for independent funds. 
Adams Prize at Cambridge and also did the 

Justifying support for fundamental research, 
theoretical work which later came to be known 

he wrote “there is no genuine knowledge of 
as the Bhabha Equation. At that time, he 

the universe that is not merely in the sense 
apparently  did not have any plans of staying 

that action may one day be taken on it but also 
back in India and was eager to return to 

in fact that every new knowledge affects the 
England to pursue theoretical physics there. In 

way in which we hold all the rest of our stock.” 
a letter to Dirac in November 1939 he wrote “I 

Bhabha received a highly favourable and 
have not made up my mind definitely, and if I 

encouraging reply from JRD Tata saying: “the 
can be of any use, will try to come over to 

advancement of science is one of the 
England for the Lent Term, Spring in 

fundamental objects with which most of the 
Cambridge.” In 1941 he was promoted as 

Tata Trusts were founded.”
Professor and was elected Fellow of Royal 

Society (FRS) and in the same year in a letter to 

Atomic Energy in India  A Historical Perspective

S. K. Malhotra,

Department of Atomic Energy

Mumbai, India
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Encouraged by the above reply,  The Beginning

Bhabha in 1944, made a formal proposal to the 
The Tata Trust agreed in June 1945 to 

Sir Dorabji Tata Trust to establish a research 
establish the institute of fundamental 

Institute in India. Justifying his appeal he 
research. Bhabha moved to Bombay in 

reasoned, “It is absolutely in the interest of 
December 1945 and set up the Tata Institute of 

India to have a vigorous school for research in 
Fundamental Research in the bungalow where 

fundamental physics, for such a school forms 
he was born 'Kenilworth' at  Peddar Road (now 

the spearhead of research, not only in the less 
Dr. Gopalrao Deshmukh Marg). Initially the 

advanced branches of physics but also in the 
work in TIFR covered the fields of cosmic ray 

problems of immediate practical application to 
research, nuclear physics and electronic 

industry. If much of the applied research done 
instrumentation. Thus a beginning had been 

in India today is disappointing and of very 
made. Towards the end of 1945, an Atomic 

inferior quality, it is due to the absence of a 
energy Committee was set up under the 

sufficient number of outstanding pure 
Council of Scientific and Industrial Research 

research workers who could set the standards 
(CSIR) with Bhabha as its Chairman and Shanti 

of good research. More over, when nuclear 
Swaroop Bhatnagar (Director, CSIR) as its 

energy has been successfully applied for 
Secretary. Other members were Meghnad 

power production, in say a couple of decades 
Saha and D.N. Wadia. The committee, to start 

from now, India will not have to look abroad for 
with undertook a detailed survey of uranium 

its experts but will find them ready at home.”
bearing minerals in the country with 

By now Bhabha had decided about not Geological Survey of India. 

going back to England after the war and was 
It was decided to make TIFR as the main 

strongly determined to stay back and establish 
centre for all larger programmes of atomic 

a state-of-the art scientific institute in the 
research, until the stage is reached for 

country, as is clear from his letter to the Tata 
launching a full scale programme on atomic 

Trust in which he further wrote, “In the last two 
energy development. In 1947, the Atomic 

years, I have came more and more to the view 
Energy committee was reconstituted as Board 

that provided proper appreciation and 
of Research on Atomic Energy, once again 

financial support are forthcoming, it is one's 
under the direct control of the CSIR . Ultimately 

duty to stay in one's own country and build up 
the Atomic energy Act was passed on April 15, 

schools comparable with those that other 
1948 exactly after eight months of 

countries are fortunate in possessing.”
independence, after a debate led by Nehru in 

the Constituent Assembly. Atomic Energy 

Commission was established on August 10, 
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1948 with Bhabha as its Chairman and S.S. the Members of Parliament, Secretaries to 

Bhatnagar and K. S. Krishnan as members. The Government of India, the three Chiefs of Staff 

Ministry of Atomic Energy was placed directly along with senior defence off icials,  

under the Prime Minister, a traditional which industrialist, scientists from universities, 

continuous till date. Later, Department of research institutes, national laboratories and 

Atomic Energy was established on August 3, DAE etc. The Symposium proved to be an eye-

1954 with Bhabha as its Secretary. This period opener for most of the participants and 

of nine years from 1945-54 was the embryonic secured the confidence and support of the 

period of atomic energy in India. TIFR, besides Government for  the atomic  energy 

establishing itself as an outstanding school of programme on one hand and also helped in 

research in physics and mathematics, was also answering appropriately to some critics of the 

involved in the early efforts for starting the programme. It was in this conference that 

atomic research programme. This included Bhabha put forward for the first time, the now 

assembling and testing of electronic and famous three stage Indian nuclear power 

nuclear instruments, study of nuclear programme. His proposition to adopt PHWRs 

reactions using the CockcroftWalton for the first stage was based on best utilisation 

generator. Under the leadership of D. N. of country's limited uranium resources, higher 

Wadia, Rare Minerals Survey Unit was set up as plutonium yield, freedom from import of 

part of the Ministry of Natural Resources and enriched uranium and the then available 

Scientific Research. It had started surveying industrial capability in the country.

the country for uranium and other atomic 
The First  Decade

mineral deposits. The ore samples were being 

analysed and processes were being developed        Earlier in January 1954, it was decided to 

for extraction of uranium (and other atomic establish a separate R&D centre viz. Atomic 

minerals) from the ores. All the activities Energy Establishment, Trombay (AEET) in 

mentioned above were being carried out in the Mumbai. It was officially inaugurated by Prime 

make-shift laboratories in the military barracks Minister Jawaharlal Nehru on June 29, 1957 

at Land's End at Colaba, Cadell Road and Old and after the untimely demise of Bhabha the 

Yacht Club building. centre was renamed as Bhabha Atomic 

Research Centre in 1967. In March 1955 it was 
On the suggestion of Nehru, Bhabha 

decided to build a swimming pool type of a 
organised a National Symposium on Atomic 

reactor entirely in India except for the enriched 
Energy at the National Physical Laboratory, 

uranium fuel which was obtained from UK. By 
New Delhi during November 26-27, 1954. 

July 1955, the design was prepared and on 
Besides Prime Minister Nehru and his Cabinet 

August 4, 1956, the reactor attained criticality 
colleagues, the symposium was attended by 
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ushering India into the Atomic Age. Given the design and safe operation of the future nuclear 

name APSARA, this was the first nuclear reactors to come up in the country. ZERLINA 

reactor of the entire Asia. It is said that Bhabha h a v i n g  s e r v e d  i t s  p u r p o s e ,  w a s  

won a bet from John-Cockroft, the Director of decommissioned later in 1983. APSARA and 

United Kingdom Atomic Energy Research CIRUS went on to become centres of 

Establishment by commissioning the reactor excellence in nuclear education, production of 

within twelve months of UK's agreement to radioisotopes and also for studying interaction 

lease out the fuel to India. During the same of neutron and other radiation with matter. 

year, DAE decided to build a heavy water APSARA is currently undergoing a major 

reactor using natural uranium as fuel with the overhauling  which will involve changing its 

help of Atomic Energy of Canada Limited. core. CIRUS the iconic Shivalinga shaped 

Canada provided the designs, equipment and reactor is currently in the process of 

specialists to supervise the construction, decommissioning.

installation and commissioning activities. 
       Meanwhile, in 1957, realising the urgent 

Bhabha insisted that half the initial charge of 
need for trained man-power, Bhabha 

fuel for this reactor would be fabricated 
established the AEET Training School for 

indigenously. On January 30, 1959, the 
imparting one year training on various aspects 

Uranium Metal Plant at AEET produced the 
of nuclear science and technology to fresh 

first ingot of uranium and on February 19, 1960 
graduates of various disciplines of science and 

the first lot of 10 fuel elements for the Canada  
engineering. This probably was one of the 

India reactor were fabricated at AEET. The 40 
most important decisions taken by Bhabha to 

MWt reactor attained criticality on July 10, 
fulfil his dream of finding the nuclear experts 

1960 and was named as CIRUS (Canada India 
within the country. This HRD centre now well 

Reactor for Utility & Services). On January 14, 
known as the BARC Training School has grown 

1961, the third research reactor, Zero Energy 
in to a multi centre institute and has so far 

Reactor for  Lattice Investigations and New 
trained more than 7000 scientists and 

Assemblies (ZERLINA) was made critical. It was 
engineers.

built with the purpose of studying various 

geometrical aspects of a reactor fuelled with       On January 22,1965, the Plutonium Plant 

natural uranium and moderated with heavy was inaugurated by Shri Lal Bahadur Shastri, 

water. Thus, in a short span of less than 5 years, the  then PM at the AEET. This was definitely a 

India built 3 research reactors of different major leap in technology and a very important 

types. These research reactors proved to be step towards closing the nuclear fuel cycle  a 

very useful in those initial years for gaining the philosophy on which the entire Indian Nuclear 

necessary confidence and expertise for the Power Programme is based. A Seismic station 
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was established at Gauribidanur near The Programme After Departure of Bhabha

Bangalore in the same year with an objective of 
Driven by the momentum provided by 

gaining capability of detecting nuclear events. 
Bhabha, the Department of Atomic energy 

In the same year, the Indian Rare Earths Ltd. 
continued its journey of excellence. Within a 

took over the operations of the mineral 
short span of three years (1967-69), six DAE 

processing units at Manavalakuruchi in Tamil 
units viz. Electronics Corporation of India 

Nadu and Chavara in Kerala.
limited (ECIL), Power Projects Engineering 

       Thus, we see that during a little more than division (PPED which was later converted into 

a decade after the setting up of DAE, things Nuclear Power Board and was finally 

happened really fast. It appears that Dr. incorporated as Nuclear Power Corporation of 

Bhabha was in extreme hurry of accomplishing India Limited in 1987), Uranium Corporation of 

the maximum as if time was running out. This is India Limited (UCIL), Nuclear Fuel Complex, 

obvious from what he often used to say “... But Reactor Research Centre (presently known as 

the span of one's life is limited. What comes Indira Gandhi Centre for Atomic Research), 

after death no one knows. Nor do I care. Since Heavy Water Projects (later converted into 

therefore, I cannot increase the content of life Heavy Water Board) were established.

by increasing its duration, I will increase it by 
On October 2, 1969, India started 

increasing its intensity. I do have this one 
generating electricity from nuclear power with 

purpose  increasing the intensity of my 
the commencement of commercial operation 

consciousness of life.” When he died suddenly 
of Tarapur Atomic Power Station. Consisting of 

in an air crash on January 24, 1966, some of his 
two units of boiling water reactors, it was set 

dreams  had remained unrealised, but in a 
up as a turn-key project by the General Electric, 

brief period of fifteen years, starting from 
U.S.A. These were set up to jump-start the 

practically nowhere, he had established India 
nuclear capacity in the country and also to 

as one of the six leading countries in the field of 
provide hands down training to our scientists, 

nuclear science and technology. Not only this, 
engineers and technicians in operation of 

he had also made a great contribution to the 
nuclear power reactors. On September 6, 

whole world through his efforts and 
1970, India put its first foot forward towards 

involvement in formation and strengthening in 
the third stage of the programme by separating 

its nascent period of the International Atomic 
U-233 from thorium that had been irradiated 

Energy Agency. In his fond memory and as a 
in CIRUS. Research reactor PURNIMA-1 

tr ibute  to  h im,  the Atomic  Energy  
attained criticality on May 18, 1972. It 

Establishment, Trombay, after a decade of its 
employed plutonium obtained from the 

inauguration, was renamed as Bhabha Atomic 
Plutonium Plant by reprocessing the spent fuel 

Research Centre.
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fro CIRUS. As per Bhabha's three stage nuclear (BRIT) with an objective of deployment of 

power programme, a decision had already radiation and radioisotope based technologies 

been taken to set up pressurised heavy water developed in the department. Atomic Energy 

reactors (PHWRs) in the country in Regulatory Board, an independent regulatory 

cooperation with Canada. The first unit body was constituted on November 15, 1983. 

commenced commercial operation on Other major achievements in the Eighties were 

November 30, 1972. Before completion of the the commissioning of the Power Reactor Fuel 

second unit, India carried out a peaceful Reprocessing Plant (PREFRE)  at Tarapur, 

underground nuclear experiment (PNE) at PURNIMA-2 (a  uranium-233 fuel led  

Pokharan in Rajasthan. As a result of this, homogenous reactor) at BARC, first Waste 

Canada, suspended nuclear cooperation with Immobilization Plant at Tarapur, country's first 

India leaving behind an incomplete Unit-2 of heavy water plant based on hydrogen 

RAPS. The engineers and scientists of DAE took su lphidewater  exchange process  at  

up the challenge and put the unit in to Rawatbhata in Rajasthan, the fully indigenous 

commercial operation on November 1, 1980. research reactor DHRUVA  at BARC, Fast 

Since then India never looked back and has so Breeder Test Reactor (FBTR - a 40 MWt fast 

far built on its own 15 more PHWRs. A more breeder reactor fuelled with the indigenously 

detailed comment on this is given later in this developed unique  Pu-U mixed carbide fuel) at 

article. Meanwhile on June 16, 1977, Variable the Reactor Research Centre, Kalpakkam (now 

Energy Cyclotron became operational at IGCAR), the Bhatin uranium mine of UCIL and a 

Kolkata which has since grown into a centre of 14 MV pelletron at TIFR (with the joint effort of 

excellence. Two heavy water plants came into BARC and TIFR). Three PHWRs (MAPS-1&2 at 

operation at Baroda in Gujarat and Tuticorin in Kalpakkam, T.N. and NAPS-1 at Narora, U.P.) 

Tamilnadu in 1977 and 1978 respectively. Both were also commissioned in this period.

these plants are based on Ammonia  hydrogen 
The nineties witnessed commissioning 

exchange process. 
of  PurnimaIII (a zero energy critical facility 

The Eighties And The Nineties employing 233U-Al alloy flat plate type fuel 

subassemblies) at BARC, Heavy Water Plant, 
In the 1980s, two new DAE units were 

Hazira (Gujarat), a Thorium Plant of IREL at 
established. These were - Centre for Advanced 

OSCOM, Chhatrapur in Orissa, the largest 
Technology (now known as Raja Ramanna  

Heavy Water Plant in the country,  based on 
Centre for Advanced Technology, at Indore 

H2S  water exchange at Manuguru in Andhra 
with a mandate to develop advanced 

Pradesh, the Narwapahar uranium mine (the 
technologies like lasers, accelerators etc. and 

most modern state-of-the-art trackless mine in 
Board of Radiation and Isotope Technology 

India, Kalpakkam Reprocessing Plant (KARP) 

12



and KAMINI (Kalpakkam Mini Reactor) with the  applications at Vashi, Navi Mumbai and the 

233U fuel  earlier tested in PURNIMA-3. With other - KRUSHAK (Krushi Utpadan Sanrakshan 

KAMINI becoming operational, Kalpakkam Kendra) for low dose radiation processing of 

attained the distinction of being the only place food items at Lasalgaon in district Nasik of 

on the world map where fission of all the three Maharashtra were set up in 2000 and 2002 

fissile materials is taking place at the same respectively. A folded tandem Ion accelerator 

time. Kamini is since then being employed for (FOTIA) was commissioned at BARC and it 

neutron radiography and activation analysis. delivered first beam on target on April 21, 

Three PHWRs (NAPS-2 at Narora, U.P. and KAPS 2000.  In  November  2002,  Uranium 

!&2 at  Kakrapar,  Guj . )  commenced   Corporation of India Ltd. Inaugurated its fourth 

commercial operation in this decade. mine  at Turamdih in Jharkhand. A demo-

facility for reprocessing of the FBTR mixed 
India created history by conducting five 

carbide fuel  Lead Mini Cell (LMC) was 
underground nuclear tests at Pokhran on May 

commissioned by IGCAR in 2003 and in the 
11 and 13, 1998 after which India was declared 

same year, the 1.7 MeV Tandetron Accelerator 
as a 'Nuclear Power' by Shri Atal Bihari 

became operational at IGCAR.    
Vajpayee the then Prime Minister. On April 22, 

1999 INDUS-1, a 450 MeV Synchrotron The period August 3, 2003  August 3, 

Radiation Source at CAT, Indore achieved 2004, the 50th year of DAE was  celebrated as 

electron beam current of 113 milli ampere the Golden Jubilee Year of the department. 

superseding the design value of 100 milli The Honorable Prime Minister Dr. Manmohan 

ampere. A solid storage and surveillance Singh during the Golden Jubilee function at 

facility (SSSF) for storage of vitrified high level Kalpakkam launched the commercial phase of 

radioactive waste was commissioned at the second stage of the Indian Nuclear Power 

Tarapur in July 1999. Programme  by incorporating Bhartiya 

Nabhikiya Vidyut Nigam Limited (BHAVINI) for 
The Current Decade

design, construction and operation of fast 

breeder reactors in the country. Speaking on In the current decade, so far nine 

the occasion, he said, “It is matter of national PHWRs have been successfully put to 

pride that India has developed comprehensive commercial operation. Of these, seven are of 

capabilities in the entire gamut of fuel cycle 220 MWe each (KGS-1,2&3 at Kaiga in 

operations”. He further said, “The Department Karnataka, RAPS-3&4 and 5&6 at Rawatbhata 

of Atomic Energy has been able to consolidate in Rajsthan), while two are of 540 MWe each 

and strengthen our indigenous capabilities in (TAPS-3&4 at Tarapur, Maharashtra). Two 

the face of externally imposed limitations and radiation processing plants  for commercial 

constraints. These have, however, spurred us demonstration, one with medium dose 
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to greater levels of achievement. The founding inaugurated at Turamdih in the same district. 

principles of “Atomic for Peace” were In September 2007, BARC and ECIL installed 

subverted by restrictions derived from an the 32 metre diameter Indian Deep Space 

ineffective non-proliferation regime. Despite Antenna System  IDSN 32 for providing 

these limitations, our scientists to their great steering, tracking and science data reception 

credit have excelled time and again in s u p p o r t  fo r  I S RO ' s  M o o n  M i s s i o n ,  

demonstrating our indigenous capabilities Chandrayaan-1. DAE and University Institute of 

measuring to the highest standards in the Chemical Technology (UICT), Mumbai sign an 

global nuclear industry”. MoU on March 13, 2008 to establish a new 
The journey of excellence of the DAE continued DAE-UICT Centre for Chemical Engineering 
and on June 4, 2005 it announced setting up of Education & Research. On April 7, 2008 a Low 
Homi Bhabha National Institute as a deemed Power Critical Facility for Advanced Heavy 
university under the aegis of DAE with the Water Reactor (AHWR) attains first criticality at 
objective of accelerating the pace of basic BARC.
research and its translation into technology 

Present Status & Future Prospects development. In the same month the first 

indigenous teletherapy machine BHABHTRON- The main drivers for the activities of the 
1 developed by BARC for treatment of cancer DAE have been relevance to meet the national 
was installed at the Advanced Centre for needs and priorities and excellence by global 
Treatment, Research & Education in Cancer standards. The Department of Atomic Energy 
(ACTREC). On December 17, 2005, INDUS-2 the has grown into an integrated group of multi-
2.5 GeV Synchrotron Radiation Source at disciplinary organisations comprising of 5 
Centre for Advanced Technology, Indore is research centres, 3 industrial organisations, 5 
dedicated to the Nation and the Centre is public sector undertakings and 3 service 
renamed as Raja Ramanna Centre for organisations. It has two boards for funding 
Advanced Technology. On November 21, 2006, extramural research in nuclear and allied fields 
India signs an agreement to join the and mathematics. It also supports 9 institutes 
International Thermonuclear Experimental of international repute engaged in research in 
Reactor (ITER) project. Other members are the basic science, astronomy, astrophysics and 
European Union, Japan, South Korea and cancer research and a society that provides 
China. India is to contribute in terms of education facilities to the children of its 
equipment worth Rs. 2500 Crore. On June 25, employees. India has established itself as 
2007, the first opencast mine of UCIL at totally self reliant in the entire nuclear fuel 
Banduhurang in East Singhbhoom district of cycle starting from mining of uranium to 
Jharkhand is inaugurated and on the same day reprocessing and waste management. 
the second ore processing plant of UCIL is also 
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 The Nuclear Power Programme and the launch of second stage has just started, 

to meet the power shortage and to increase 
First Stage: The PHWRs The first stage 

the share of nuclear power, setting up of Light 
of the programme has reached a stage of 

Water Reactors (LWRs) through external co-
industrial maturity with 19 operating reactors 

operation and fuelled by imported enriched 
including two boiling water reactors set up as 

u r a n i u m  h a s  b e e n  i n t r o d u c e d  a s  
turn-key projects at Tarapur in 1969.  Having 

additionalities to the indigenous programme. 
earlier standardized the design of 220 MWe 

Two such reactors at Kudankulam (KKNPP-
PHWR, it was upgraded to 540 MWe and two 

1&2) are presently under construction with 
such reactors were built at Tarapur. This has 

Russian co-operation.  Other LWRs with co-
been further upgraded to 700 MWe with 

operation of various nuclear supplier counties 
introduction of partial boiling and it has been 

a r e  a l s o  u n d e r  c o n s i d e r a t i o n s .  
decided that all future PHWRs in India will be of 

Implementation of LWRs will accelerate the 
700 MWe. Based on the presently explored 

nuclear power capacity addition in the country 
uranium reserves in the country, only limited 

as they are of larger  unit size and thus they 
nuclear power capacity of 10,000 to 15,000 

contribute in meeting the power shortage in 
MWe is possible. The PHWRs have consistently 

immediate term. It is planned to import about 
achieved availability factors of about 90% in 

40 GWe capacity of LWRs during the period 
the recent past along with an excellent safety 

2012 to 2020. This capacity appears to be very 
record consistent with the best performing 

small but using the closed fuel cycle and the 
reactors in the world. Indeed, in the year 2002, 

philosophy to utilize maximum fissile material 
Kakrapar Atomic Power Station (KAPS-1) was 

will help in building up large capacity base. 
adjudged the best PHWR in the world for the 

Spent fuel from these LWRs will provide 
period from October 2001 to September 2002. 

plutonium for FBRs as well as recycled uranium 
Two of the Station Directors of Nuclear Power 

(RU) which would be having enrichment of 
Corporation of India Limited (NPCIL) received 

around 1% and hence can be used for fueling 
the prestigious WANO excellence award in the 

up additional PHWRs, thus providing multiplier 
year 2003 and 2007 respectively.

effect. 

Light Water Reactors 
The Second Stage: FBRs

The three stages of Indian nuclear 
After successfully operating Fast 

power programme are to be implemented in 
Breeder Test Reactor (FBTR) since 1985, 

sequence in order to maximize utilization of 
construction of the first commercial Prototype 

domestic resources. As the potential of 
Fast Breeder Reactor (PFBR) was started in 

capacity addition through PHWR route is 
2004 and standardized design will evolve only 

limited due to moderate reserve of uranium 
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after PFBR has operated for a few years and we expected to provide a long-term sustainable 

have constructed a few more units. The current source of energy for meeting most of the 

PFBR is designed for well proven oxide fuel.  energy demands in the country. The highest 

The potential of second stage, based on the breeding ratio in FBR is achieved with 

available uranium resource in the country, is plutonium-uranium based metallic fuel in the 

estimated at about 42,000 GWe-years. The core and uranium in the blanket. Introduction 

desired multiplier effect in FBRs is obtained of thorium in the blanket of a plutonium-

when metallic fuel is used which offers higher uranium fuelled FBR slightly increases the 

breeding ratio. DAE plans to develop advanced doubling time that has an adverse impact on 

fuels having superior breeding characteristics, the rate of growth of the installed FBR capacity 

high fuel burn-up, and acquire sufficient in the initial part of the second stage. Hence, in 

experience with regard to closing the fuel cycle the second stage, after an initial rapid growth 

of fast reactors. Along with the construction of in installed capacity of FBRs, introduction of 

the reactor, vigorous efforts are being made to thorium has to be done in a timely manner, 

develop associated fuel cycle technologies. starting with its use in the blanket and much 

later in the core.  There may be differences 
The Third Stage: Thorium & Beyond

between several thorium options, but by and 

large they all remain close to self sustaining It is a matter of some satisfaction that 

mode primarily due to basic nuclear when the world is searching for a 4th 

characteristic of thorium.  A sub-critical generation reactor that would meet the 

thorium system, driven by an accelerator that criteria  of economics, safety, sustainability, 

supplements supply of non fission neutrons, p ro l i fe rat i o n  re s i s ta n c e  a n d  wa ste  

offers a way of improving the breeding ratio management, the Indian Advanced Heavy 

and in turn the growths rate.  Such accelerator Water Reactor (AHWR) design  meets all of 

driven systems would also enable an improved these with its innovative configuration that is 

capability for transmutation of long lived based on currently known basic technologies.  

radioactive waste.  We thus have a distinct AHWR is a technology demonstrator to 

possibility of a self consistent reactor system enhance our experience base with thorium 

that would largely minimize the long lived utilization technologies.  This also forms a 

waste problem and support growth of nuclear bridge between PHWR technologies of the first 

power generation capacity with thorium. stage and the requirements that may unfold in 

Accelerators are also important tools for basic the third stage.  
The potential of third stage, based on the research.  Fortunately DAE laboratories have a 

available thorium reserve in the country, is good background in terms of building systems 

estimated at about 1,55,000 GWe-year.  and sub-systems for large accelerators.  

Thorium based nuclear energy systems are 

16



Although the challenge of accelerator for use institution in the years 2005 and 2006. On the 

in ADS is a big one, we can through our basis of International Nuclear Information 

sustained efforts realise this goal. Such efforts System (INIS) database, India stands at the top 

are useful for pushing frontiers both in terms of in the area of thorium research.

energy as well as basic research. Day is not far 
 Radioisotopes & Radiation Technologies 

off when nuclear power will be seen as a 

primary energy source, rather than just a  Radiation and Radioisotope have been 

source of electricity.  This would mean playing increasingly important role in all walks 

availability of technological capability to use of life such as agriculture, cancer treatment, 

nuclear energy for high temperature heat for medical diagnosis, sterilization of medical 

pyro-chemical or pyro-metallurgical processes products, quality control, non-destructive 

or for production of hydrogen or some other testing and processing of polymeric materials 

fluid fuel form which could also serve as a etc. These new tools of atomic era have  

carrier of energy as well as a convenient energy contributed  significantly to economic as well 

form for transportation.  This requires societal well-being of the country. India, today 

development of high temperature reactors is among the very few countries in the world 

capable of operating at around a 1000o C.  Also that have facilities and know-how for 

we need to develop technologies for thermo- production of a wide range of radio isotopes 

chemical splitting of water, high temperature and associated equipment  for value addition.   

electrolysis and solid oxide fuel cells necessary Majority of the  radioisotopes are  produced in 

for ushering in hydrogen economy era.  All the research reactors at BARC. The operating 

these constitute elements of current R&D power reactors and the accelerator at the 

activities in DAE. Variable Energy Cyclotron Centre, Kolkata also 

produce certain radioisotopes. A large number 
Generation of Literature 

of radiation technologies with a variety of 

The magnitude of R&D being pursued applications in health care (diagnosis, therapy 

in India in PHWRs, FBRs and thorium related and sterilization of medical products), food 

technologies is indicated by the fact that it has security (radiation mutant seeds,  radiation 

progressively reached world leadership in processing of food), industry (radiography, 

number of publications in above fields. Nearly gamma scanning, industrial tomography, 

55% of the scientific publications in the field of nucleonic control systems, radiation 

PHWRs originated from India in the year 2006. processing, flow rate measurements, 

In the area of FBRs, the Indira Gandhi Centre inventory control, leak/blockage detection, 

for Atomic Research (IGCAR) brought out the RTD studies, silt movement etc.), isotope 

largest number of publications by any single hydrology (groundwater salinisation and 
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pollution, ground water management in arid developments that have taken place, now 

provide confidence that we should be in a areas, recharge and sustainability of deep 
position to produce fusion energy in a aquifers, artificial recharge of groundwater, 
sustained fashion.  The Institute for Plasma 

lake dynamics & sedimentation, seepage in 
Research at Ahmadabad has put up Aditya and 

dams, reservoirs, mines etc.), sewage sludge 
SST-1 tokamak systems for studying the high 

hygenisation  etc. have been developed, temperature magnetically confined plasmas. 
demonstrated and deployed. India is also a member of International 

Thermo-nuclear Experimental Reactor (ITER),   
Advanced Technology

the largest scientific project aimed at this 

objective.  We would be contributing to this DAE has established capabilities in 
project in-kind by making hi-tech equipment advanced technologies like Accelerators, 
costing around Rs. 2500 crores within the Lasers ,  H i -per formance  Comput ing ,  
country.  This would not only enable a hands-Astronomy, robotics etc. The Variable Energy 
on experience for our industries in hi-tech Cyclotron (VEC) at Kolkata, 14MV Pelletron 
a re a s  l i ke  s u p e rco n d u c t i v i t y,  l a rge  Accelerator in Mumbai, the Industrial 
electromagnets, high power RF. and Accelerators (Electron Beam Centre at Navi 
microwaves, cryogenics etc. but also enable Mumbai) and Synchrotron Radiation Sources 
leap forward in our national fusion technology (SRS) Indus-I & II in Indore, Folded Tandem Ion 
capability by at least 20 years. The Giant Metre Accelerator (FOTIA) at Trombay, are the major 
Wave Radio-telescope (GMRT) with 30 gigantic accelerator facilities in the country. The VECC 
parabolic dishes, set up by TIFR  at at Kolkata is currently engaged in setting up a 
Narayangaon, near Pune is the world's most 500 keV Superconducting Cyclotron and 
powerful radio-telescope in its range. A Radioactive Ion  Beam  (RIB) facility for 
number of national and international users research in frontline areas.  A t  R a j a  
have carried out research in astronomy on this Ramanna Centre for Advanced Technology, a 
telescope. Another Radio-telescope Array, set variety of gas lasers, solid state lasers including 
up in the Hills near Ootacamund, Tamil Nadu, semiconductor lasers, have been built. These 
has been in use for decades, for studying lasers are used for a range of research & 
distant extragalactic radio-sources and development studies covering laser-plasma 
interplanetary objects. An international class interaction studies, laser coating of atoms and 
astronomy-research facility GRACE is being set spectroscopic studies, laser processing of 
up by BARC at Mount Abu, Rajasthan that materials and metrological applications etc. 
includes  TACTIC (Tera-electron-Volt BARC has developed many laser based devices 
Atmospheric Cerenkov Telescope with Imaging that include a Projectile Speed-Measuring 
camera.  It  is used for high-sensitivity Instrument, and Surface Profilometer for 
observations of cosmic gamma ray sources measuring roughness. For measurement of the 
above  1 TeV energy.   equation-of-state-of-materials, various shock 

diagnostics systems are being set up at 

Trombay. The scientific and technological 
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Hi-performance computing  finds middle of the century.  India has established 

extensive use in a variety of applications like itself as one of the largest producers of 

molecular dynamics, modeling & simulation, radioisotopes in the world. It has also 

computational fluid dynamics, finite element researched, developed, demonstrated and 

analysis, simulation of collision of galaxies, deployed an assortment of radiation 

aerospace, seismic studies etc. Since 1991, technologies with important societal 

DAE is involved in developing a series of applications. The radiation technologies and 

parallel computing architectures to meet high advanced technologies developed at DAE are 

performance computing needs of in-house making important contributions toward 

researchers. The latest supercomputer, generating wealth and improving quality of life 

ANUPAM  AJEYA has attained a sustained of the people of the country.  Inspite of these 

speed of 9.036 TeraFLOPs, The ANUPAM  achievements, there is no scope for 

AJEYA has 288 dual core, dual CPU computing complacency for DAE and it has to march 

nodes (1152 CPU-cores) with each processor ahead with even more vigour to overcome the 

running at 2.66 GHz with 4 Giga Byte of main challenges of providing enough electricity, 

memory. food and water and also better health care and 

environment to the Indian people. With its 
Under a cooperation agreement, large pool of dedicated scientists and 

signed in March 1996, DAE, through its units engineers and supporting personnel, there is 
has developed and supplied sophisticated no doubt that the Department will be 
components for the Large Hadron Collider successfully able to meet all challenges and 
(LHC), the world's largest and most powerful stride much greater heights while meeting its 
particle accelerator constructed by European commitments to the country. Only last year, 
Organisation for Nuclear Research (CERN) at we celebrated Birth Centenary of our founder 
Geneva, Switzerland. India, Israel, Japan, the Dr. Bhabha. A couple of years before that, we 
Russian Federation, the United States of had the Golden Jubilee of BARC and the first 
America, Turkey, the European Commission Asian reactor APSARA. In 2004, we celebrated 
and UNESCO have Observer status in CERN. the Golden Jubilee of the DAE and in 1998 that 

of thr Atomic Energy Commission. We are 
 Conclusion

celebrating the silver Jubilee of FBTR and the 

Radio Metallurgy Lab of IGCAR and are also India is today regarded by the whole 
gearing up for the Golden Jubilee of CIRUS. world as an advanced country in the field of 
While indulging in all these celebrations, we Atomic Energy. The three stage nuclear power 
must not forget that we are able to do so programme is on the right track and is poised 
because of the vision, dedication and untiring to provide India `energy security' in the long 
efforts of our founder and earlier leaders. It is run. The opening up of the avenues for 
therefore our duty to establish new milestones international civil nuclear co-operation 
on the path of progress of which the future between India and other countries will help 
generations can be proud of.India to fill up ever widening gap between 

demand & supply of electricity through the 
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The 22nd DAE All India Essay Contest on Nuclear Out of the 169 essays received for the contest, 

Science and Technology for students at the 26 were shortlisted. 12 in the merit list for Topic 

undergraduate level was held in 2010. A total of 1, 8 in the merit list for Topic 2 and 6 in the merit 

169 essays were received on the following three list for Topic 3. The contestants of these essays 

topics. The essays were written in English and were invited to Mumbai, to visit the various 

Hindi. facilities of the Department of Atomic Energy 

(BARC, BRIT, ACTREC, Electron Beam Centre at 
Topic 1: Bridging the Energy Gap – Role of 

Kharghar, Tarapur Atomic power Station 1-4) 
Nuclear Energy in India

and to make an oral presentation of their essays 

before a panel of judges. The oral presentation Topic 2: Recent Developments in Application of 

was held on October 28, 2010 at the DAE Radiation and Radioisotopes for Societal 

Headquarters at OYC and 23 contestants made Benefits. 

their presentations. The Chairman AEC, gave 
Topic 3: Recent Uses of Power Beams (Plasma, 

away the prizes to the winners on the Founder's 
Laser and Electrons) in Nuclear Energy and 

Day, celebrated on Friday, October 29, 2010 
Environment Management.

22nd All India Essay Contest
in Nuclear Science and Technology
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Topic 1: Bridging the Energy Gap – Role of Nuclear Energy in India

Topic 2: Recent Developments in Application of Radiation and Radioisotopes 
for Societal Benefits

Topic 3: Recent Uses of Power Beams (Plasma, Laser and Electrons) in 
Nuclear Energy and Environment Management.

First Prize Winner
Ms. Sonia Sharma 

Final Year,BVsc & AH,Bikaner;Hindi

Second Prize Winner
Mr. Paul Benjamin S 

B.Tech.II, Coimbatore; English

Third Prize Winner
Mr. Debmalya Nandy 

B.Sc. III, Kolkata; English

First Prize Winner
Mr. Manpreet Singh Giru 

B. Tech.II, Coimbatore; English

Second Prize Winner
Mr. Kiran Sankar Chatterjee

 B.Sc.II, Birbhum; English

Third Prize Winner
Ms Dimpee Lahkar

 MBBS 7th Sem,Dibrugarh; English

First Prize Winner
Mr. Fasaluraham Parakkal 

B.Sc.III, Calicut; English

Second Prize Winner
Mr. Amit Shastri K. 

B.Sc.II, Mangalore; English

Third Prize Winner
Mr. Dattatreya Jana 

B.Sc.II, Kolkata; English



thFounder's Day Address – 29  October 2010
Dr. Srikumar Banerjee

Chairman, Atomic Energy Commission
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Aluminium Corporation Ltd., Korea Electric rod material & Niobium metal was achieved at 

Power Corporation etc. to work together for the Nuclear Fuel Complex, Hyderabad. The 

setting up nuclear power plants in India. It also Zirconium Complex at Pazhayakayal, Tamil 

signed an MoU with M/s Larsen & Toubro to Nadu has started production of Zirconium 

incorporate a Joint Venture Company to set up Oxide. NFC successfully executed an order 

an integrated facility at Hazira for the received from IAEA against global competition 

manufacture of special exotic steels and large for manufacture, supply, erection and 

size forgings. Under an MoU between NPCIL commissioning of fuel element end-cap 

and Tehri Hydro-electric Power Corporation for welding unit to Turkish Atomic Energy 

setting up a 600 MW hydroelectric plant at Authority.

Malshej Ghat, Detailed Project Report has 
Hardly three weeks back, the Fast 

been submitted.
Breeder Test Reactor and the Radio-metallurgy 

In the field of uranium exploration, Labs of IGCAR celebrated their Silver Jubilee. 

about 15,000 tonnes of additional uranium On the occasion, the spectacular performance 

resources have been established in Andhra of the novel mixed carbide fuel with a burn-up 

Pradesh, Rajasthan and Meghalaya. The of about 165 MWD/T received applause from 

country's uranium resources have been international experts. The 500 MWe PFBR 

updated to a little more than 1,40,000 tonnes being constructed at Kalpakkam has achieved 

of U3O8. Promising uranium anomalies have about 60 % physical progress. The PFBR test 

been located in the North Delhi Fold Belt and sub-assembly has logged a burn-up of close to 

Lachhri in Rajasthan; Tertiary basin in 110, 000 MWD/T in the FBTR against the 

Uttarakhand; Mahakoshal meta sediments in designed burn-up of 100,000 MWD/T.

Madhya Pradesh and IOG Basin in Orissa.
SADHANA- a Sodium loop for testing of 

Mohuldih Uranium Mining Project in PFBR Safety Grade Decay Heat Removal in 

the Saraikela- Kharsawan district of Jharkhand sodium was commissioned and experiments 

and Tummalapalle Uranium Mining & Milling have qualified the component and system 

Project in Andhra Pradesh and Exploratory design. An IAEA international collaborative 

Mining at Gogi in Karnataka are advancing. Pre- project, with participation of India, China, 

project activities for Uranium ore mining and European Commission, Republic of Korea and 

milling projects at Lambapur in Andhra Russia, has been initiated at IGCAR. As part of 

Pradesh and Kylleng Pyndengsohiong, this project, study of decay heat removal 

Mawthabah (KPM) in Meghalaya are on. system has been carried out and the results 

provide significant inputs for design of future 
Highest ever production of PHWR fuel 

FBRs.
bundles, Zirconium sponge, PHWR fuel tubes, 
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Country's first two industrial scale DAE has signed the Third Tripartite 

production facilities for enriched boron, Agreement with the North-Eastern Council 

required for the fast breeder reactors, were and the Government of Assam, for the 

commissioned at Talcher and Manuguru. revitalization of the Dr. B. Barooah Cancer 

These are based on exchange distillation and Institute, uwahati. This hospital is a Regional 

ion exchange chromatography respectively. A Cancer Centre (RCC) for cancer treatment and 

plant for converting the enriched KBF4 into control in the North-Eastern Region.

elemental Boron based on the process of 
A Bhabhatron teletherapy machine for 

electrolysis was also set up at HWP, Manuguru. 
cancer therapy was donated to Vietnam as per 

The capacity utilization of heavy water plants, 
an agreement between International Atomic 

during the year exceeded 100%. Heavy Water 
Energy Agency, Republic of India and Socialist 

Board bagged the sixteenth export order for 
Republic of Vietnam. The machine was 

supply of 11 MT heavy water to M/s KHNP, 
inaugurated at Can Tho Oncology Hospital in 

South Korea.
Vietnam on April 28, 2010. Two more such 

At the Compact Reprocessing facility units are being donated – one to Sri Lanka and 

for Advanced Fuels in Lead cells (CORAL), the other to an African country. At BRIT, a user-

Kalpakkam, the spent fuel subassembly from friendly IRMA kit for Luteinizing hormone (LH) 

FBTR with a burnup of 155 GWd/t was based on in-house produced magnetizable 

reprocessed and the fissile material was re- cellulose particles was developed.

fabricated as fuel and loaded back into the 
A  p a r a l l e l  h i g h - p e r f o r m a n c e  

reactor. This marked the successful closing of 
s u p e r c o m p u t i n g  c l u s t e r  h a s  b e e n  

the fast reactor fuel cycle.
commissioned by IGCAR to cater to the large-

This year in April, an old Gamma Cell scale numerical computational requirements 

imported by Delhi University about four of users in the areas of computational 

decades back from Canada, unfortunately molecular dynamics, material modelling, 

landed in a scrap market in Delhi resulting in reactor core calculations & safety analysis, 

radiation exposure of a few persons. At the weather modelling and computer aided 

time of this emergency, a large number of our engineering applications. An advanced 

colleagues from ARC, Narora Atomic Power visualization centre, a world-class fully 

Station, AMD Northern Region and AERB i m m e r s i v e  s y s t e m  h a s  a l s o  b e e n  

worked relentlessly for recovery and safe commissioned at IGCAR to visualize the 

disposal of the radioactive material and models of fast breeder reactors and associated 

decontamination of the whole area. I offer my fuel cycle facilities.

compliments to all of them.
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Recently for two weeks during this I have just highlighted some of the 

month, the whole world saw the spectacular major achievements that have been 

Common Wealth Games held at New Delhi. I accomplished by the Department during the 

am particularly glad to share with you that DAE last year. We are infact going through a period 

had its own share in the success of this event. of very rapid growth of our programme. At this 

ECIL supplied equipments worth over Rs. 230 turning point, let me paint a scenario for our 

Crores for the games. A large number of future, at the end of next decade:

personnel from various security agencies in 
Today we are having an installed 

the country were trained on detection of any 
nuclear power production capacity at a level of 

radiation sources and mitigation of any 
about 4500 MWe. In 2020, we hope to reach a 

radiation emergency. In addition, during the 
level exceeding 30000 Mwe.

games, a team of radiation scientists was 

deputed at the venue for radiation Today nuclear power generation in the 

surveillance. country is primarily through PHWRs. After a 

decade we will be operating PHWRs to a 
An all solid state bouncer compensated 

capacity of about 10000 MWe. In addition we 
modulator developed at RRCAT for a CERN 

will have Light Water Reactors of different 
experiment achieved rated specifications and 

kinds, VVERs, EPRs, BWRs and AP- 1000. Fast 
was accepted by the CERN team. RRCAT 

Breeder Reactors, atleast three of them, 
fabricated two prototype 1.3 GHz single cell 

Advanced Heavy Water Reactors, both 
superconducting cavities in collaboration with 

plutonium and low enriched uranium driven. 
the Inter University Accelerator Centre (IUAC), 

Construction of Light Water Reactors of Indian 
New Delhi and they were tested at Fermi Lab, 

design will also begin.
USA for 22 MeV/m gradient.

Captive nuclear power stations will 
During the year India has entered into 

serve Indian Railways and an experimental 
bilateral agreements and MoUs with many 

High Temperature Reactor will demonstrate 
countries for cooperation in peaceful uses of 

generation of hydrogen by nuclear energy, 
atomic energy. Some of these countries are 

thus establishing the role of nuclear energy in 
Namibia, Mongolia, the Russian Federation 

Transport Sector.
and Canada etc. It also had a joint declaration 

with the United Kingdom on Civil Nuclear Indian industry will be in a position to 

Cooperation. India also signed an agreement supply all major systems and equipment 

with the European Atomic Energy Community including nuclear pressure vessels, large sized 

for cooperation in the field of Fusion Energy turbo generators not only to meet the 

Research. domestic needs but also for making India a hub 

25



for nuclear suppliers for global requirements. providing scientists world over facilities for 

advanced research.
Uranium mines and mills will operate in 

several parts of the country. On top of it, we Our association with the international 

will have uranium assets abroad from where scientific community will  be further 

unhindered flow of uranium will be assured for strengthened. We will be actively participating 

our nuclear programme. in experiments in CERN, ILL, GANIL 
The enrichment capacity in the country will be synchrotron beam lines elsewhere, Jules 
enhanced to a level that a substantial quantity Horowitz reactor. We will be in the final stages 
of enriched fuel requirement will be met of commissioning ITER facilities.
indigenously.

Severa l  hundred  Bhabhatrons  
We will be operating large scale alongwith several tens of electron accelerators 

integrated reprocessing plants, 2 or 3 of them will provide radiation oncology services to our 
each handling over 500 tons of heavy metal. country. The national cancer grid will integrate 

the facilities available all over the country.Our strategic programme will be 

further strengthened to assure minimum Indian farmers will get a variety of 
credible detterents – our triad of the delivery radiation mutated seeds for wide scale 
s y s t e m  w i l l  b e  f u l l y  f u n c t i o n a l .  applications. The scope will expand beyond oil 
Electromagnetic and high power microwave seeds and pulses to many other food grains. 
devices will be deployed in our missile defence Gamma and  electron irradiation will be 
system. deployed on a large scale for food 

preservation. Several Electron irradiators will In the area of accelerators, a 2.5 Gev 
be attached to silos meant for hygienic food synchrotron Indus-II, other advanced light 
storage.source including free electron laser, 

superconducting cyclotrons, Radioactive Ion All the entry and exit points to the 
Beam Facilities, medical cyclotrons, pelletron country – land, sea and air – will be equipped 
boosted by a super conducting LINAC, with scanners of different kinds to provide 
Spallation Neutron source and high energy security against any unauthorised movement 
electron accelerators will be operational at of nuclear materials.
their optimum level to provide a wide variety 

Several nuclear desalination plants will of experimental facilities to not only high 
become operational.energy physicists but also to material 

scientists, chemists, biologists and engineers.

India based Nutrineu Observatory (INO) will be 
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Our research centres will be offering most synergy. In each of the areas I mentioned 

challenging research opportunities to fresh earlier, we have made substantial advances 

talents in the country who do not have to look and I do not see any reason why by concerted 

for opportunities elsewhere. We will be efforts of all of us we will not be able to achieve 
successful in breaking the barriers between them. In a lighter vein I can say that we have 
the disciplines and promoting research in 

played in the mid field quite well. A time has 
several interface areas. We are building up a 

come when we should score goals and I call 
large human resource not only for our own 

upon all my colleagues to have the 
departmental activities, but also for advanced 

determination and the zeal to take up the work 
science and technology in the country as a 

which will touch the lives of all our whole.
countrymen. The whole world as well as our 

The new centres such as BARC Vizag own countrymen are looking at us with great 
Campus, TIFR Hyderabad campus and its other expectations. Let us try our best to fulfill the 
centres such as International Centre for aspirations of our countrymen and in the 
Theoretical Studies and National Centre for process show the world that Indian scientists 
Biological Sciences in Bangalore will play a and technologists can indeed change the life of 
major role in bringing India in a leadership role millions and bring about a transition of a 
in scientific research. country from developing state to a major 

power. This will indeed be the most fitting All that I have mentioned are indeed 

tribute to our founder Homi Bhabha.possible in the timeframe that I have indicated. 

When Homi Bhabha thought of a completely - Jai Hind -”
indigenous atomic energy programme in the 

backdrop of a new-born nation with limited 

infrastructure, striving for survival, it was a 

dream. In the last six decades most of his 

dreams have been realised, that too when we 

operated essentially in complete isolation. 

Today, when we think of our future, we cannot 

call them as dreams because they are 

definitely realisable. We should consider them 

to be our targets. To achieve these targets, not 

only we have to work very hard, but also we 

have to harmonise our activities to bring 
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Dr. Banerjee, Chairman, Atomic Energy years of operation of Dhruva on August 8, 2010 

Commission, senior members of DAE family are two very unique and significant milestones 

present here and dear colleagues. in the history of BARC. I am sure, you all will 

agree with me, that these two events in the 
It is indeed a matter of great pleasure 

year 2010 are fitting tributes to the memory of 
and proud privilege for me to extend a warm 

our founder Dr. Homi Bhabha. Both these 
welcome to you all to celebrate the 101st birth 

reactors have served extremely well in our 
anniversary of Dr. Homi Jahangir Bhabha – the 

activities of isotope production, basic 
founder of this great institution, Bhabha 

research, material testing and human resource 
Atomic Research Centre.

development.

We celebrate Homi Bhabha's birthday 
The APSARA reactor was shut down in 

every year on the 30th October by taking stock 
June 2009 after 52 years of useful service and 

of our achievements during the previous year 
thereafter its decommissioning activities have 

and rededicating ourselves towards our 
been nearly completed. Transport of APSARA 

mission oriented tasks related to the 
core fuel out of Trombay has commenced. The 

development of nuclear science and 
new design of APSARA will have several 

technology.
advanced features that include advanced 

This year, In keeping with the tradition, dispersion type uranium silicide fuel. The 

we are having this function today, the last process for production of the new silicide fuel 

working day before the 30th, which happens to has already been fully developed and 

fall on a weekend. During the last one year, established. The core will have a capability to 

there have been numerous noteworthy deliver 2 MWth power at a neutron flux, which 

achievements of BARC. In the given time my will be as high as that existing in the CIRUS 

effort will be directed to give you a broad over- reactor.

view of our continued progress, taking only a 
The old reactor structure has been 

few of the recent achievements, as examples.
evaluated for the fulfillment of modern seismic 

Research Reactors criteria. It was found that the external building 

structure would need to be replaced with a 
The completion of 50 years of 

modern structure of higher seismic resistance. 
operation of CIRUS on July 10, 2010 and 25 
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The new building of APSARA will be built after simulated conditions. This is the third passive 

demolishing the old building and all care has valve in succession, developed for various 

been taken to retain the major architectural safety systems of AHWR, proving the 

features of the old building in the new building. technological maturity in the area of passive 

valve design and development.

The Critical Facility (CF) for Advanced We are interacting with the Indian 
Heavy Water Reactor (AHWR) and 540 MWe industries for the development of some 
PHWR was operated on 74 occasions for unique features in the major components of 
various experiments. Thirteen nuclear AHWR. An MOU for development of Pull-out 
detectors were tested in graphite reflector technology for integrated nozzles in steam 
region. After loading of a fuel cluster drum, inlet header and end fittings of 
containing Thoria and Uranium pins, several Advanced Heavy Water Reactor (AHWR) was 
measurements have been carried out signed with a leading manufacturer of nuclear 
satisfactorily. This facility was also utilised for components.
large volume sample irradiations for Neutron 

High Temperature Reactor ProgrammeActivation Analysis (NAA).

The physics design of the Compact High AHWR Programme
Temperature Reactor progressed further. 

The full scale Integral Test loop for Monte Carlo simulations have been performed 
AHWR has been augmented with an additional to estimate the neutron flux in the core and at 
3 MW, instrumented fuel rod cluster simulator detector locations outside the reactor vessel 
developed in-house. The augmented facility for the purpose of reactor start-up and 
will serve as a test bed for validation of many regulation.
new techniques, such as that for channel 

PHWR programmepower measurement and detection of 

instability. Technical and analytical support to 

NPCIL was provided for the ageing The Passive Poison Injection System 
management activities. Wet scraping was (PPIS) is a unique system provided in AHWR to 
successfully used to obtain scraped material fulfill the shutdown function in the event of 
samples from pressure tubes of RAPS-3 and failure of wired shutdown systems. A 
K A P S - 2  r e a c t o r s ,  t o  d e t e r m i n e  prototype 'Poison Injection Passive Valve ( 
hydrogen/deuterium contents for predicting PIPV)' to be used in PPIS of AHWR has been 
residual service life of the tubes.designed, developed and tested under 
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Nuclear Fuels Programme dissolution process is currently in progress.

Operation of Plutonium Plant, Trombay was 
BARC supplies Plutonium bearing fuels 

continued to reprocess spent fuel from 
for the Fast Reactor Programme, including 

research reactors.
FBTR and PFBR (under construction) at 

Kalpakkam. The experimental PFBR MOX fuel Storage of spent fuel received from 

earlier manufactured and supplied by BARC MAPS in Spent Fuel Storage Facility (SFSF) at 

has been undergoing irradiation at FBTR. The Kalpakkam and its processing at KARP facility 

fuel has now reached a burn-up of 107,000 were continued.

MWd/T, exceeding the design target burn-up 
In the area of  nuclear waste 

of 100,000 MWd/T. As a part of our R&D on 
management our noteworthy achievements 

metallic fuel for the advanced fast breeder 
include Additional Waste Tank Farm (AWTF) 

reactors with high breeding ratio, a new 
commissioning and 90% storage capacity 

thermophys ica l  property  evaluat ion 
utilisation in Spent Fuel Storage Facility (SFSF), 

laboratory has been set up in BARC. In this 
following extensive work on seismic validation 

laboratory, various thermophysical properties 
of stacked fuel racks.

for U-15%Pu fuel have been determined. Effect 

The trials on second ceramic melter at of fission products on thermophysical 

Waste Immobilisation Plant, Kalpakkam have properties like thermal conductivity, thermal 

started with the initiation of the induction expansion etc. have been studied.

heating run yesterday.
Fuel Reprocessing and Waste Management

The Cold Crucible Induction Melter was 
A new reprocessing plant called ROP 

operated on regular basis to generate the 
(Revamping of PREFRE) has been constructed 

operational data. Starting of the melter using a 
at  Tarapur for carrying out the reprocessing of 

two coil inductor system was successfully 
power reactor fuel. The design of this plant 

demonstrated.
takes into account the experience of 

Flow sheets for recovery of radio-construction and operation of other 

caesium from acidic high level waste and reprocessing plants in the country. I am glad to 

conversion of recovered caesium as a radiation announce that this morning at 6.45 AM as a 

source for blood irradiator have been part of the commissioning process, the cold 

successfully demonstrated with simulated trial run of the plant has been started with the 

waste. 90Sr and 106 Ru present in high level use of inactive natural uranium based fuel, in 

waste were recovered for use in radio place of spent fuel, which will follow later. After 

pharmaceutical applications.the successful chopping of 30 fuel bundles the 

30



higher range of radiation level detection) has 
Health, Safety & Environment been developed successfully. These are stand 

alone, solar powered systems with GSM and The nodal Emergency Response Centre 

LAN based communication devices and are (ERC) at BARC responded quickly to the 

meant for installation at remote location and radiological incident that occurred at 

unattended operation. Fifty such monitors Mayapuri, Delhi. The response team was also 

have already been installed at different places assisted by ERC Delhi, Narora, National 

in the country.Disaster Response Force and AERB in 

identifying and locating the Co-60 source and Studies have been carried out to assess 
safely securing and transporting them in the the impact of recent oil spill incident occurred 
shielded flasks to Narora. The affected shops on 7th Aug., 2010 on Mumbai bay. Continuous 
were decontaminated and the roads suitably analysis of oil & grease in sea water samples 
resurfaced with thick concrete, so as to bring collected at intake point of CIRUS Jetty was 
down the background radiation in the affected carried out and the data submitted to 
area to normal pre- incident level. Maharashtra Pollution Control Board.

The carbon doped aluminium oxide Bench-top and portable continuous 
based Optically Stimulated Luminescence radon monitors have been developed, based 
(OSL) phosphor has been developed in BARC. A on electrostatic collection and scintillation cell  
new four element OSL dosimeter badge and a principles. These indigenous instruments have 
prototype OSL dosimeter badge reader have higher sensitivity, compensation for humidity 
been developed. OSLD badges have been given effects on charged decay products, networking 
to various facilities on trial basis. capabilities and are lower in cost, compared to 

commercially available ones and its processing Another phosphor, namely Lithium 

at KARP facility were continued.Magnesium Phosphate (LiMgPO4:Tb) has 

been synthesised. Its OSL sensitivities, fading In the area of  nuclear waste 
and linearity characteristics have yielded management our noteworthy achievements 
consistently promising results. This phosphor include Additional Waste Tank Farm (AWTF) 
can be readily produced on a mass scale commissioning and 90% storage capacity 
without imported components. utilisation in Spent Fuel Storage Facility (SFSF), 

following extensive work on seismic validation New model of environmental radiation 

of stacked fuel racks.monitors (IERMON) having 3 Geiger Muller 

(GM) tubes (two for lower range and one for The trials on second ceramic melter at 
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Waste Immobilisation Plant, Kalpakkam have remote control and accessing the synchrotron 

started with the initiation of the induction FIP beamline located at Grenoble, France, 

heating run yesterday. through the National Knowledge Network 

(NKN).
The Cold Crucible Induction Melter was 

operated on regular basis to generate the A Scanning Electron Microscope (SEM) 

operational data. Starting of the melter using a has been developed in BARC in association 

two coil inductor system was successfully with an industry partner. It features a 

demonstrated. resolution of 4 nanometers at 30 KV and a 

maximum magnification of 1,50,000.
Flow sheets for recovery of radio-

caesium from acidic high level waste and BARC has developed a prototype of a 

conversion of recovered caesium as a radiation unique and compact Hand Scan Biometric 

source for blood irradiator have been System (HSBS) for verification of identity of 

successfully demonstrated with simulated personnel using an RFID card reader to provide 

waste. 90Sr and 106 Ru present in high level PIN information. Four units of the HSBS, 

waste were recovered for use in radio working in networked mode have been 

pharmaceutical applications. installed in BARC for evaluation.

Remote Handling and Robotics A compact and portable system 

(Handheld Tele Radio Nuclide Detection 
A robotic device named Compact 

System for covert operation) has been 
Laparascope Manipulator (CoLaM) for control 

developed for detection of radioactive 
of endoscope (viewing apparatus) during a 

nuclides like Co-60, Cs-137 etc. On detection of 
laparoscopic surgery using foot-operated 

activity above a set limit, the system sends 
joystick and switches has been developed. This 

alarm to a mobile phone and to a remote 
allows the surgeon to directly control and 

server along with longitude and latitude 
adjust the view of the operating area, inspite of 

information.
the fact that both his hands are engaged with 

surgical tools. The first prototype of this device Materials and Metallurgy 

has been delivered to Christian Medical 
A pilot facility has been setup for 

College (CMC), Vellore, on 22nd September 
producing nuclear grade beryllia, which is 

this year for field trials.
moderator cum reflector for CHTR and for 

Electronics & Instrumentation refurbished APSARA reactor.

A facility has been setup at BARC for Studies have been carried on TRISO 
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coating of particle type fuel to be used for LEHIPA is a “Drift Tube Linac” in which 

CHTR, for online control of the coating of all permanent magnet, water cooled drift tubes 

layers in single campaign. (DT's) are lined up along the axis of the DT tank. 

Two prototype DT's were designed and 
Boron carbide and refractory / rare 

fabr icated  by  BARC.  Magnet ic  f lux  
earth metal borides are candidate materials 

measurements and cooling tests (with 
for high temperature structures such as 

simulated heat loads) of these tubes were also 
thermal protection of hypersonic re-entry 

successfully carried out.
vehicles, in addition to neutron absorbers in 

high temperature reactors and fast reactors. Isotope Aplications

Near theoretical dense bodies of enriched 
177Lu-DOTATATE, a peptide based 

boron carbide, hafnium diboride, zirconium 
radiopharmaceutical has been successfully 

diboride and titanium diborides were 
prepared for use in clinical setting and 

consolidated using spark plasma facility at 
demonstrated for its use in treatment of 

relatively lower temperature, as compared to 
patients suffering from neuroendocrine 

hot pressing.
tumors, by collaborating with 5 hospitals in 

Laser, Plasma and Accelerator Technology India. Till date, more than 100 patient doses 

have been prepared using the 177Lu-
In the search for development of novel 

DOTATATE prepared using our method and the 
ceramic protective coatings for liquid uranium, 

high grade Lu177 produced at our Centre. 
the plasma sprayed yittria coatings deposited 

on tantalum crucible were tested for resistance National Institutions like DRDO, ISRO, 

to attack by molten uranium in a specially IGCAR have been supplied 55Fe , 57Co and 

designed facility. These coatings were stable 63Ni sources for their research work. Many of 

and withstood chemical attack during these sources are far less expensive than the 

continuous test run for 120 hours and a imported sources and some are not even 

cumulative test run for over 400 hours. available for buying.

The 3 MeV DC accelerator was In our Radiation Medicine Centre, the 

regularly operated at 1.0 MeV beam energy development of synthesis protocols,  

and 4.6 mA beam current. Dosimeter films (B3) radiochemical evaluation and commercial 

and 2.5 mm thick rubber samples from a local production was carried out for two Flourine-18 

manufacturer have been irradiated for 80 (F-18) containing diagnostic agents for cancer 

passes at 2.2 m/min speed at the above ratings viz; [18F] Fluorothymidine ([18F] FLT) for 

and analysed. imaging cell- proliferation in cancers and [18-F] 
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Fluoromisonidazole ([F-18] FMISO) for imaging High quality thallium doped caesium 

of hypoxic regions in tumours. iodide single crystals for applications in 

gamma-ray detection have been grown. A new 
Chemical Engineering

seven collector 'Thermal Ionization Mass 

An Electro-De-Ionisation (EDI) unit has Spectrometer' has been designed and 

been integrated to Low Temperature developed for Atomic Minerals Directorate for 

Evaporation (LTE) sea water desalination plant Exploration and Research (AMDER) for high 

for producing electronic grade (Type E-III/ Type precision isotope ratio measurements in its 

E-IV) ultra-pure water with conductivity less geo-chronological applications.

than 0.1 micro-siemens/cm and silica content 
Chemical Sciences

less than 50 ppb for high end applications such 

as super-computers. A two stage pulse tube A procedure has been established for 

cryocooler with Helium as refrigerant was online corrosion/wear rate measurement 

developed. It is capable of reaching a lowest using Thin Layer Activation method. This work 

temperature of 2.8 Kelvin. The cryocooler will has direct application in Flow Accelerated 

be utilised for calibration of temperature Corrosion (FAC) monitoring in PHWR feeders.

sensors for cryogenic applications.
A polymer system has been developed, 

Under nuclear instrumentation with a capability of continuous in-situ 

programme, operating parameters for pulling production of
chlorine dioxide, a superior biocide currently single silicon crystal through float zone 
gaining acceptance as a bio-fouling control technique were established. Characterisation 
agent. The biocide-releasing polymer will have of major parameters of single crystal have 
application in biomedical fields and in been carried out and are satisfactory with 
industrial settings.respect to international standard.

Nuclear AgriculturePhysical Sciences

Two more new varieties of mutant Phase contrast imaging facility 
breeder seed varieties developed in BARC, one 

(capable of revealing light element profile in a 
each of groundnut and tur (pigeonpea) are 

matrix of heavy elements) and Neutron 
released by State Variety Release Committee, 

induced electron radiography facility (useful 
Andhra Pradesh and Maharashtra respectively, 

for inspecting documents, painting and 
and are awaiting Central notification. This 

biological samples) have been recently brings the total number of mutant breeder 
commissioned at CIRUS. seed varieties developed in this Centre to 
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thirty nine. Fifty Nisargaruna solid waste Dear Colleagues, 

treatment plants were established in various 
Even without a mention of our 

places in the country under the guidance of 
voluminous contributions in the strategic 

Nuclear Agriculture & Bio- Technology 
domain, a coverage of all the highlights of 

Division, BARC.
recent work done by our organisation of more 

Food Technology than 15,000 persons, spanning practically all 

scientific and technological disciplines, is 
Biodegradable and antimicrobial 

impossible in a short time. Any omissions in my 
packaging material was prepared using 

speech do not undermine the importance of 
different natural biopolymers. Glycerol was 

the value of all such work.
used as a plasticizer and essential oils as 

antimicrobial agents. While concluding my address, I would 

like to emphasise that with the envisaged 
I n-vitro experiments on a microbial 

massive growth in the nuclear sector in the 
system have shown that honey has anti-

country, we have plenty of challenges ahead. 
mutagenic and radio protective properties.

With the synergetic effort of all of us in BARC, I 

am sure, we will be able to rise to the occasion Human Resource Development

to meet these challenges in a manner 
The BARC Training School took several 

consistent with the tradition of BARC.
steps to upgrade its infrastructure and start 

Friends, finally on this very special day, evening lectures for the benefit of scientists 

let us firmly resolve and rededicate ourselves and engineers as part of its continuing 

to continue our pursuit of excellence in the education programme.

frontier areas of nuclear science and 
Medical Facilities

technology for the betterment of life of our 

people. The infrastructure available at our 

BARC Hospital has been recently expanded to 
Thank you

provide further enhanced medi-care services 

Jai Hind”to beneficiaries under the DAE's Contributory 

Health Service Scheme.



th
DAE took part in the 14  National Exhibition on the theme 'Striving towards a Glorious India' 

organised at Sodepur, Kolkata, West Bengal during September 3 to 7, 2010. The event was 

inaugurated by Chairman AEC. Information in Bengali and English about all the contributions of 

atomic energy towards peaceful purposes was exhibited. Over 40,000 people comprising members 

from the academia, farmers, general and other rural public, visited the exhibition. 

th14  National Exhibition on the theme 'Striving towards a Glorious India' organised at 
Sodepur, Kolkata, West Bengal during September 3 to 7, 2010

Dr Srikumar Banerjee, Chairman AEC, making the inaugural address at the 
th14  National Exhibition, Sodepur Kolkata
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